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Abstracts 227leakages in NC and VC groups but normal angiography in siSrc group. MicroCT
revealed that the BMD and BV/TV of subchondral bone were significantly
decreased in NC and VC while increased in siSrc group (7.7% of BMD and
9.3% of BV/TV) when compared to the baseline (p<0.05). FEA showed higher
stiffness (10.1%) and failure load (7.0%) of subchondral bone in siSrc group
(p<0.05). Histologically, appositional bone formation around the osteone-
crotic lesion was classified as reparative osteogenesis, whereas fibrosis
linked to necrotic bone resorption was classified as destructive repair. There
was increased osteoblast surface (32.5%) and decreased eroded surface
(56.2%) in siSrc group when compared to NC/VC (p<0.05), while no signifi-
cant difference was found in the osteoclast number, implying the function
of Src siRNA in enhancement of osteoblasts and inhibition of osteoclast
activities.
Conclusion: Multiple biomedical imaging evaluations demonstrated system-
ically that Src siRNA could be developed to prevent destructive repair in
SAON rabbits.
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Objective: To assess the cervical lymphatic function of normal rats using an
Indocyanine Green Near-Infrared (ICG-NIR) Imaging system.
Methods: ICG was injected into pharynx of the rats; the neck were illumi-
nated with a 780-nm NIR laser to record the movement of ICG. There are
five indicators to quantify lymphatic function (Figure 1)：S-max；T-max；
clearance of injection site and lymph nodes；T-max and the pulse of Lymph
vessel (Figure 2).
Results: ICG and its transport within lymphatic vessels were readily visual-
ized and quantified. ICG-NIR detected two lymphatic vessels and lymph
nodes, and lymphatic pulses are in the vessels. After ICG was injected
directly into a rat’s pharynx, the ICG signal accumulated at the site of injec-
tion and lymph nodes, peaked at 1 hour and decreased thereafter. At 24
hours, more than 90% of injected ICG disappeared from the injection site
or lymph nodes. Lymph transfer within lymphatic vessels was carried out
by muscle contraction, which could be detected by ICG-NIR as a form of
lymphatic pulse. In this study, we detected lymphatic pulses within rat cer-
vical lymphatic vessels, which was about 1.580.20/min.
Conclusion: Our findings provide very useful information regarding the eval-
uation of cervical lymphatic function in rats using ICG-NIR lymphatic imaging
system, which is critical for establishing a protocol with the throat inflamma-
tion condition of lymphatic function change.
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Objective: Osteoporotic fractures are associated with significant morbidity,
mortality and public health costs, and will increase with an ageing popula-
tion. Many osteoporotic vertebral fractures (VF) present on images do not
come to clinical attention or lead to fracture prevention treatment. Further-
more, DXA vertebral fracture assessments (VFA) are often reported subjec-
tively by a radiologist or other clinician. VFA computer-aided systems offer
potential advantages.
Methods: Methods based on statistical shape models (e.g. active appearance
models, AAMs) have been used to segment vertebrae in radiographs and DXA
VFA. However, results achieved using AAMs exhibit significant numbers of
large errors due to model fitting failure, particularly on more severely frac-
tured vertebrae. We evaluate an alternative algorithm, the Random Forest
Regression Voting Constrained Local Model (RFRV-CLMs), which has proved
more robust and generalizable than AAMs in annotation of landmarks on
Table: ROC-AUC of bone mineral, soft tissue and a combined model.
Models AUC [CI] (170 mAs) AUC (135 mAs) AUC (100 mAs)
Bone Mineral
Model
0.80 [0.72; 0.90]
Soft Tissue
Model
0.91 [0.80; 0.96] 0.90 [0.83; 0.96] 0.86 [0.78; 0.94]
Combined
Model
0.96 [0.88; 0.99] 0.94 [0.90; 0.99] 0.94 [0.90; 0.98]
Figure: Left: VOI used for muscle analysis; Center: fractured subject: high
local anisotropy of adipocytes within the muscle and high muscle inhomoge-
neity; Right: Non-fractured subject.
228 Abstractsvarious clinical images; we investigate whether this will reduce the number
of fitting failures in vertebral segmentation.
Results: 320 DXA VFA images obtained on various Hologic (Bedford MA) scan-
ners had manual annotations of 405 landmark points of vertebrae T7 to L4,
with fracture classifications from an expert radiologist. RFRV-CLMs were
applied to these data in a leave-1/4-out fashion. Figure 1 shows an example
image with manual annotations (left; grade 3 severe and grade 1 mild frac-
tures of L1 and L2, respectively), with automatic annotations for L1 to L3
(right). Errors were calculated as the mean, across each vertebra, of the
minimum distances between the automatic annotations and a Bezier spline
passing through the manual annotations. Figure 2 shows a cumulative distri-
bution function of errors in ten vertebral levels in all 320 images, for each
vertebral classification. Mean errors of textless 4mm were achieved for
95% of grade 3 fractures, and 100% of other classifications. Mean errors
above 2mm were observed on 3.84% and 10.48% of vertebra with grade 2
and 3 fractures, respectively, compared to 10.2% and 16.5% obtained with
AAMs.
Conclusion: We conclude that the RFRV-CLM produces fewer large errors
due to fitting failures than the AAM in vertebral segmentation, and so is
more suitable for automatic analysis of DXA VFA.
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Introduction: The characterization of muscle morphology and function is
important in sarcopenia and other muscle diseases. CT imaging has been
used to quantify muscle volume and density. Here we developed a new anal-
ysis technique to also quantify the spatial muscle-lipid distribution. CT is
widely available, scan times are short and the appendicular skeleton radia-
tion exposure is low. It was the specific aim of this study to apply this new
technique to discriminate patients with acute femur fractures from unfrac-
tured controls.
Methods: The 3D QCT analysis consists of a semiautomatic segmentation of
the skin and of the fascia, which separates subcutaneous adipose tissue
(SAT) and intermuscular adipose tissue (IMAT). Inside the fascia in each voxel
muscle and lipid concentrations were determined based on the CT value
relative to that of SAT. In addition to standard parameters (adipose tissue
and muscle volume and density), the muscle-lipid-distribution was analyzed
using structural descriptors such as texture, topology, or roughness. The new
method was applied in QCT-datasets (120kV, 170mAs, slice thickness 1 or
1.25mm, pitch 1) of 91 patients of the EFFECT-Study (36 patients with fresh
proximal femur fractures, age 73.19.3y and 55 controls, age 79.811.1y).
The contralateral leg in the fractured subjects and the left leg in thecontrols were analyzed. For fracture discrimination, the best subset analysis
was performed to construct multivariate models consisting of soft tissue or
BMD descriptors that were selected by univariate analysis adjusted for age
and BMI.
Results: The figure shows the muscle-lipid segmentation results. The table
shows Area-Under-Curve (AUC) of a BMD model (parameters: troch trab
BMD & neck cort thick) and a soft tissue model (parameters: local inhomoge-
neity of muscle, local anisotropy (directedness) of adipocytes within the
muscle and percentage of muscle tissue). In the EFFECT cohort, the soft tis-
sue model was superior to the BMD model; the combination of the soft tissue
and bone model achieved the best discrimination. The discrimination was
stable to simulated added noise. A model of standard parameters like mus-
cle density and volume added only little discriminative power compared to
the bone model alone.
Conclusion: The analysis of the structural muscle-lipid distribution using a
novel 3D QCT analysis technique may contribute to the understanding of
hip fracture etiology. In contrast, simple measurements of lean and fat vol-
ume did not give comparable results.IBDW2014-00118-F0046
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Introduction: Postmenopausal osteoporosis is highly associated with the in-
crease in marrow adipogenesis and controlling the differentiation of mesen-
chymal stem cells to either osteoblasts or adipocytes has been reported as
one of the mechanisms. Icaritin, a hydrolytic product of Icariin, which is
an active molecular compound from Epimedium-derived flavonoids have
the effect on preventing postmenopausal osteoporosis, but its underlying
mechanisms remains to be identified.
Methods: The 3T3-L1 fibroblasts were differentiated into adipocytes by the
differentiation medium (high-glucose DMEM containing 10% FCS, 1mM L-
glutamine, 300mM isobutylmethylxanthine or Bt2cAMP, 1mM dexamethasone,
and 1mM insulin) with the absence or presence of Icaritin, and the cells were
harvested for Oil Red O staining and RT-PCR. LY294002, a PI3K inhibitor, was
able to inactivate Akt/PKB and used as a tool to test whether icaritin directly
